This study was designed to evaluate the possible similarities between two paradigms designed to measure sensory gating: (1) an auditory evoked potential (AEP), called the P 50 gating paradigm; and (2) an acoustic startle (ASR), called the prepulse inhibition paradigm. These paradigms show a number of methodological, pharmacological, and neurobiological similarities, and they are both disturbed in patients with schizophrenia. In the first of three experiments, the AEP gating and the ASR gating were measured in rats. Although both AEP and ASR gating could readily be obtained, there appeared to be no correlation between the performance in these two paradigms. This lack of correlation was confirmed using a factor analytical approach, where the AEP gating and the ASR gating parameters were found to load on different factors. In the second experiment, the interstimulus interval in the ASR paradigm was increased to 500 ms (identical to the interstimulus interval of the AEP gating paradigm). This increase reduced the degree of ASR gating, although some gating could still be obtained. Again no correlation was found between AEP and ASR gating, and this was again confirmed by the factorial analysis. In the final experiment, the effects of the dopamine D^ agonist 7-OHDPAT were evaluated in both paradigms. This selective agonist dose dependently reduced ASR gating but had no effect on AEP gating. Together, these data strongly suggest that AEP and ASR gating measure two different aspects of information processing and indicate that both paradigms may be important for investigating the neurobiological disturbances observed in patients with psychoses.
Patients with schizophrenia are known to suffer from a number of information processing disturbances (Braff 1993) , which have been called deficits in, among others, sensory gating, sensorimotor gating, selective attention, and sustained attention. These deficits indicate that schizophrenia patients suffer from a general failure of inhibitory mechanisms. Many paradigms have been used to probe these deficits. Using a double-click auditory paradigm, Adler and his colleagues have shown that schizophrenia patients have a diminished gating of the P 50 auditory evoked potential (AEP; Adler et al. 1982) , a finding recently replicated by Judd et al. (1992) . Using the acoustic startle paradigm (ASR), Braff and his colleagues have shown that schizophrenia patients have a diminished prepulse inhibition (PPI; Braff et al. 1978) . Using more complex psychological designs, Hemsley and his colleagues have shown that patients with acute schizophrenia have a reduced latent inhibition and a reduction in the Kamin Blocking effect (Baruch et al. 1988; Jones et al. 1992) . Recent studies, however, have indicated that the disturbance in latent inhibition is a transient phenomenon, seen only in a subgroup of patients during a specific time (Gray et al. 1995; Swerdlow et al. 1996) . These psychophysiological and psychological paradigms have attracted attention in the last couple of years because they can also be assessed in rats, which provides a unique opportunity for developing animal models with construct validity for aspects of schizophrenia Cools 1990, 1995; Geyer and Markou 1995) . It is still unclear, however, what aspects of information processing (or in the case of schizophrenia patients, what deficits in information processing) are measured with the different paradigms. It has been suggested that P 50 gating and PPI are closely related phenomena (Braff and Geyer 1990; Ellenbroek and Cools 1990; Freedman and Mirsky 1991) , which implies that the deficits observed in PPI and P 50 gating in schizophrenia patients are mediated by the same underlying neuronal substrate.
The proposed similarity of these two paradigms is based primarily on a number of experimental findings:
(1) Both P 50 gating and PPI show the reduction of a response to a particular auditory stimulus by prior exposure to another auditory stimulus; (2) both P 50 gating (Adler et al. 1982) and PPI (Braff et al. 1978 ) are disrupted in schizophrenia patients; (3) both P 50 gating and PPI, according to experiments in rats, are disrupted by amphetamine (P 50 : Adler et al. 1986 ; PPI: Mansbach et al. 1988 ) and by phencyclidine (P 50 : Adler et al. 1986 ; PPI: Mansbach and Geyer 1989) ; and (4) in both P 50 gating (Bickford-Wimer et al. 1990; Miller and Freedman 1995; Stevens et al. 1998 ) and PPI (Caine et al. 1992; Koch 1996) there is evidence that the hippocampal formation and the septal nucleus play an important role.
Thus on the one hand there is evidence to suggest that P 50 gating and PPI are comparable phenomena and may share a similar neurobiological substrate. On the other hand, there is also evidence to suggest that ASR and AEP gating may represent different phenomena. There are three important arguments in favor of this: (1) There is a temporal difference in interstimulus interval between P 50 gating and PPI; that is, PPI is maximal with an interstimulus interval of 50 to 100 ms (Braff et al. 1978) , whereas P 50 gating is maximal with an interstimulus interval of 500 ms (Nagamoto et al. 1989) ; (2) in the P 50 gating paradigm an electrophysiological response is measured, whereas in the PPI paradigm a motor response is measured; and (3) a recent study using human volunteers found only -a small correlation between P 50 gating and PPI, which was not significant if the correlation between PPI and the amplitude of the P 50 wave was factored out (Schwarzkopf etal. 1993 ).
To further evaluate the possible relationship between these two "sensory gating" paradigms, we performed three experiments using rats. In experiment I, the "sensory gating" performance of rats both in an AEP and in an ASR paradigm were compared. AEP gating was measured with a 500 ms interstimulus interval, and ASR gating was measured with a 100 ms interstimulus interval. In experiment II, the interstimulus interval in the ASR gating paradigm was increased to 500 ms to match the interval in the AEP gating paradigm. In experiment III, the effects of the dopamine D 2/3 agonist 7-OHDPAT were analyzed in both paradigms. Previous research has shown that this drug effectively reduces PPI in rats (Caine et al. 1995) .
Materials and Methods
Animals and Operation. All experiments were performed in accordance with the Principles of Laboratory Animal Care (NTH 1985) and institutional guidelines. For this study, male Wistar albino rats bred and raised at the Central Animal Laboratory of the University of Nijmegen in the Netherlands were used. The animals were housed individually in Macrolon® cages (40 X 25 cm) and had water and food freely available except during the experiment. They were housed in temperature-controlled rooms with a standard 12/12-hour light/dark cycle: lights on from 7:00 a.m. to 7:00 p.m.
Before the start of the experiment, the rats were individually housed and equipped with a tripolar electroencephalogram (EEG) electrode. In order to implant the electrode, we anesthetized the rats with 60 mg/kg sodium pentobarbital i.p. and placed them in a stereotaxic apparatus. One lead of the tripolar electrode was implanted at 2 mm anterior and 3.5 mm lateral to Bregma in the frontoparietal cortex. The second lead was implanted 6 mm posterior and 4 mm lateral to Bregma in the striate cortex (Area 17). The reference electrode was implanted in the cerebellum. The animals were allowed at least 1 week for recovery.
ASR Gating Paradigm.
We performed the ASR experiments during the light period in an acoustic startle chamber. The cage consisted of a Plexiglas tube (8.2 cm wide, 25 cm long) resting on a plastic frame. A piezoelectric accelerometer mounted under the tube detected and transduced the motion of the tube. Stimulus delivery was done using the SR-LAB software via a speaker mounted 10 cm above the cylinder. The computer software also digitized, rectified, and recorded the response of the accelerometer, with a sampling frequency of 1 kHz, collected from the beginning of stimulus onset. Startle amplitude was defined as the maximum of 100 samples (i.e., 100 ms). The whole system was mounted within a sound-attenuating chamber. Throughout the startle session a background level of 70 dB was maintained. In the three experiments we performed, different PPI sessions were used. The degree of PPI was determined by the formula: AEP Gating Paradigm. We performed the AEP gating test during the light period in an experimental cage (25 X 30 X 35 cm) that was placed inside a sound-attenuated Faraday cage. The animals were placed inside the cage and connected to a recording lead, which was connected to a primary amplifier and a swivel, allowing the rat to move freely. Before the start of the recording the rats were allowed to explore the experimental cage for 20 minutes. After this period the recording started using a doubleclick paradigm. The clicks were 0.5 ms in duration and had an intensity of 100 to 104 dB [A] . Each trial consisted of two clicks with an interstimulus interval of 500 ms. The trials were repeated with a random interval of 5 to 10 seconds. The resulting EEG was bandpass filtered (1-100 Hz), amplified, and digitized and fed into a computer with a frequency of 512 Hz. From each trial, 1 second of EEG was recorded, starting 100 ms before the first stimulus and ending 400 ms after the last stimulus. Apart from the EEG, the behavior of the rat could be observed through a window and was also scored. At least 150 trials were recorded for each animal. Only the trials during which the rat was in a state of passive wakefulness were analyzed. The number of good trials always exceeded 80 percent, and there was no significant difference between the different groups in percentage of trials used for the grand average. From these trials a grand average evoked potential was recorded. The baseline value was calculated as the mean of the first 100 ms (i.e., before the start of the first click). The computer also calculated the latency and the maximal amplitude of each peak. The AEP wave under study was defined as the largest wave, occurring between 30 and 45 ms after stimulus presentation. This experimental design produced five parameters: AMPL1 and AMPL2 (the maximal amplitude of the first and the second wave), LAT1 and LAT2 (the latency of the first and second wave), and gating, determined by the following formula:
amplitude of wave 1 /
The ASR gating session started with a 5-minute habituation period followed by 10 startle trials (40 ms broadband burst of white noise, 120 dB[A]). Following these 10 trials were 10 blocks of 7 trials. Each block consisted of two startle trials (see above), one no-stimulus trial (in which no acoustic stimulus was given), and four PPI trials. These PPI trials consisted of a 20 ms broadband burst of 72, 74, 78, or 86 dB[A] delivered 100 ms before the onset of the 120 dB[A] startle stimulus. After these 10 blocks, 10 additional startle stimuli were delivered to measure habituation.
This experimental design produced six parameters: P120, the mean of the first 10 startle trials; PP72, PP74, PP78, PP86, the four prepulse parameters, calculated according to formula 1; and ASRHAB, calculated according to formula 2. Experiment II. In experiment II, we increased the interstimulus interval between the prepulse and the startle stimulus in the ASR gating paradigm from 100 ms to 500 ms to match the interstimulus interval of the AEP gating paradigm. Fifteen rats were subjected first to the AEP gating paradigm and, 2 weeks later, to the ASR gating paradigm. The ASR gating session again started with a 5-minute habituation period, followed by 10 startle trials identical to the ones in the first experiment. After the 10 startle stimuli, three no-stimulus trials, five PPI trials of 72 dB [A] , and five PPI trials of 86 dB[A] were delivered. In contrast to experiment I, the interval between the prepulse and the startle stimulus was 500 ms (i.e., identical to the interval between the two acoustic stimuli in the AEP gating paradigm). The session ended with an additional 10 startle stimuli.
This procedure produced four parameters: PI20, the mean of the first 10 P120 trials; PP72 and PP86, the PPI parameters as defined in formula 1; and ASRHAB, the habituation parameter as defined in formula 2. The AEP session was identical to the one described above.
Experiment III.
In experiment III, we studied the effects of the direct dopamine Dyj agonist 7-OHDPAT on ASR and AEP gating. In the ASR gating paradigm a doseresponse analysis was performed using 0.1, 0.33, and 1.0 mg/kg 7-OHDPAT injected subcutaneously in the rat's neck immediately before the start of the PPI paradigm (eight rats per dose). The ASR gating inhibition session used was identical to that described in experiment I, using an interval of 100 ms between the prepuise and the startle stimulus.
In the AEP gating paradigm the effects of 1 mg/kg 7-OHDPAT, which appeared to be very effective in the ASR gating paradigm, was evaluated in seven rats. The drug was injected subcutaneously in the neck immediately before the start of the AEP gating paradigm. The AEP gating procedure was identical to the one used in experiments I and n.
Results

Experiment I
ASR gating. There were no statistical differences between the group that was submitted first to the AEP gating paradigm and the group that was submitted first to the ASR gating paradigm, and no interaction with the order of the experiment was found. Therefore die data of the two groups were pooled. The results of the PPI are displayed in figure 1. These data show that PPI occurred in these rats. The data were analyzed with a within-subject analysis of variance (ANOVA), which showed a highly significant effect of prepuise intensity (F = 17.8, df= 4,14, p < 0.001). Post hoc analysis according to Duncan showed that prepuise intensities of 74, 78, and 86 dB significantly reduced startle responsiveness compared with the startle alone condition. Note.-Post hoc Duncan analysis showed significant reduction in startle response at prepuise intensities of 74, 78, and 86 dB[A](* Repeated exposure to the startle stimulus led to a significant reduction in the startle responsiveness. This habituation, calculated according to formula 2, was 43.2 ±8.2 percent. A paired t test comparing the mean of the first 10 and the last 10 startle stimuli showed a significant reduction in startle responsiveness (f = 8.41, df = 18, p < 0.001).
AEP gating. In the AEP study, one rat had to be excluded because of inadequate EEG signals. Since there were no statistical differences between the group that was submitted first to the AEP gating paradigm and the group that was submitted first to the ASR gating paradigm, and no interaction with the order of the experiment was observed, the data of the two groups were pooled. Figure  2 , experiment I, shows an example of an average AEP for one rat in that experiment. A clear negative wave could be observed approximately 50 ms after the stimulus (N 50 ), which showed clear gating (i.e., the amplitude of the N 50 after the second stimulus was clearly smaller than that of the N 50 amplitude after the first stimulus). Table 1 shows that gating was clearly seen with this N 50 wave. The amount of gating, as defined by formula 3, was 35.0 ± 6.6 percent. A paired t test showed that the amplitude of the second wave was significantly lower than the amplitude of the first wave (t = 5.63, df= 18, p < 0.001). Table 1 also shows that there was no significant difference between the latency of the first and the second peaks (paired t test = 0.34, df= 18, p > 0.2).
Correlation analysis. In order to study the relationship between ASR gating and AEP gating, we first performed a correlation analysis between the degree of N 50 gating (determined by formula 3) and the degree of PPI (determined by formula 1), similar to the procedure of Schwarzkopf et al. (1993) . The result of the linear correlation analysis is shown in figure 3 for each prepulse intensity. The analysis shows that there was no significant correlation between N 50 gating and PPI at any prepulse intensity. The higher order correlations were also analyzed, but no significant quadratic or cubic correlations were found (data not shown).
The correlation between N 50 gating and startle habituation (defined in formula 2) was subsequently analyzed. Again no significant linear correlation was found (r = -0.17,d/=19).
To further analyze the possible relationship between the parameters measured in the two paradigms, a factorial analysis using the SPSS/PC statistical package was performed. Nine parameters were entered in the factorial design: three AEP gating parameters (amplitude of first wave, amplitude of second wave, and gating) and six ASR gating parameters (P120, PP72, PP74, PP78, PP86, and ASRHAB). The factorial analysis led to four factors accounting for 81.7 percent of the total variance. The results of a varimax rotation with Kaiser normalization are shown in table 2. From this table it is apparent that the PPI and the absolute startle response loaded heavily on Factor 1, whereas the amplitude of both the first and the second N 50 AEP wave (AMPL1 and AMPL2) loaded heavily on Factor 2. The N 50 gating and the habituation to the startle response each loaded on separate factors (Factors 3 and 4 respectively). Thus the factorial analysis further strengthens the conclusion that there was little (if any) relation between the AEP and ASR gating and the speed of ASR habituation as measured with the present paradigm.
Experiment II
ASR gating. The results of the ASR gating experiment using a 500-ms interval between the prepulse stimulus showed that the PPI was much weaker than that seen in experiment I (interstimulus interval of 100 ms). The degree of inhibition (calculated according to formula 1) was 4.2 ± 1.1 percent for the PP72 condition and 29.2 ± 6.3 percent for the PP86 condition. The within-subject ANOVA showed a significant effect of prepulse intensity (F = 5.2, df = 2,10, p < 0.05). Post hoc Duncan analysis showed a statistically significant degree of PPI at the highest prepulse intensity tested.
As in experiment I, repeated exposure to the startle stimulus led to a significant reduction in the startle responsiveness. The habituation (calculated according to formula 2) was 51.4 ± 6.7 percent. A paired t test comparing the mean of the first 10 and the last 10 startle stimuli showed a significant reduction in startle responsiveness (f = 6.13, d/= 12,/7<0.001).
AEP gating. Two of the fifteen rats had to be omitted: one because of a bad EEG signal and one because it lost the electrodes before the start of the experiment. The results of the remaining 13 animals are displayed in table 3. The data are similar to the results of experiment I; an example is given in figure 2 for experiment II. The amplitude of wave 2 was significantly smaller than that of the first wave (paired t test: t = 5.12, df = 12, p < 0.001), whereas there were no significant differences in latencies (t = 1.3, df= 12, p > 0.2). The degree of gating (as determined by formula 3) was similar to that observed in experiment I: 37.9 ± 5.7 percent.
Correlation analysis. The correlation analysis between the degree of PPI and N 50 gating again showed no significant linear correlation between N 50 gating and either the 72 (r = -0.14, df= 13) or the 86 dB[A] prepulse intensity (r= 0.19, df= 13). Quadratic and cubic correlations were likewise not significant (data not shown).
A factor analysis on the data of the second experiment was performed, as in experiment I. The following parameters were entered in the factorial design: AMPL1, .07661
.95514
Note.-AMPL1 and AMPL2 = the maximal amplitude of the first and second wave; GATING = (1 -AMPL2 -J-AMPL1) 100%; P120 = the mean of the first 10 startle trials; PP72, PP74, PP78, PP86 = the four prepulse parameters, calculated according to formula 1; ASRHAB = the habituation to the acoustic startle stimulus. The data of 19 different animals were entered in the analysis. Boldface indicates the parameters loading heavily on one factor of the factor analysis. Note. -PP = prepulse intensity level in decibels. 1 Prepulse inhibition scores calculated according to formula 1. 2 N 50 gating scores calculated according to formula 2.
AMPL2, and GATING of the AEP gating paradigm and P120, PP72, PP86, and ASRHAB of the ASR gating paradigm. The factorial analysis led to three factors, accounting for 79.5 percent of the total variance. The results of a varimax rotation with Kaiser normalization is shown in table 4. The AEP gating parameters AMPL1, AMPL2, and GATING loaded heavily on Factor 1; the P120, PP72, and PP86 parameters loaded heavily on Factor 2; and ASRHAB loaded heavily on Factor 3, on which PP86 also Note.-AMPL1 and AMPL2 = the maximal amplitude of the first and second wave; GATING = (1 -AMPL2 -AMPL1) 100%; P120 = the mean of the first 10 startle trials; PP72, PP74, PP78, PP86 = the four prepulse parameters, calculated according to formula 1; ASRHB = the habituation to the acoustic startle stimulus. The data of 13 animals were entered in the analysis. Boldface indicates the parameters loading heavily on one factor of the factor analysis.
as shown in figure 4 . This figure shows that 7-OHDPAT dose-dependently reduced PPI. A mixed ANOVA, with drug doses as between-and prepulse intensities as withinsubject factors, showed a significant effect of drug (F = 12.6, df = 1,32, p < 0.01) and prepulse intensity (F = 8.13, df = 4,28, p < 0.001), but showed no interaction between drug and prepulse intensity (F = 2.21, p > 0.05). Figure 4 also shows the results of the post hoc Duncan tests between the control group and the various 7-OHDPAT groups. AEP gating. Based on the results of the effects of 7-OHDPAT in the ASR gating paradigm, we subsequently analyzed the effects of a 1 mg/kg dose on AEP gating. Figure 2 , experiment HI, shows an example of an average AEP wave of a rat treated with 1 mg/kg 7-OHDPAT. The results are summarized in table 5. A Mest analysis between experiments I and III showed that 7-OHDPAT did not affect the amplitude of wave 1 (t = 0.34, df = 26, p > 0.2), nor of wave 2 (t = 0.31, df = 26, p > 0.2). Likewise, 7-OHDPAT did not significantly affect the latencies of wave 1 (t = 0.11, df = 26, p > 0.2), nor of wave 2 (f = 0.41, df= 26, p > 0.2). More important, gating was present after 7-OHDPAT treatment to a degree very similar to that observed in experiments I and II (34.8 ± 8.4%).
Discussion
Clinical interviews with schizophrenia patients show that they suffer from a number of different information-processing deficits (Bleuler 1911; McGhie and Chapman 1961; Chapman 1966) ; however, it has been difficult to measure and quantify these information-processing deficits objectively. Both psychophysiological and neu- ropsychological techniques have been used to probe these disturbances. Although disturbances have been reported in many different paradigms (Braff 1993) , the direct link between neuropsychological or psychophysiological abnormalities and the underlying theoretical informationprocessing construct remains a matter of debate. For example, both PPI of the acoustic startle response and gating of the P 50 auditory event potential have been regarded to measure "sensory or sensorimotor gating" (Braff et al. 1991; Freedman and Mirsky 1991) , thereby implying that they measure similar (if not identical) aspects of information processing. In fact, as noted in the beginning of this article, there is quite a body of methodological, pharmacological, and neurobiological evidence supporting such a similarity between these paradigms. The results of this study, however, show that there is no correlation in rats between the degree of PPI and the degree of P 50 gating. This lack of correlation was also found if the interstimulus interval in the ASR gating paradigm was increased to match the interval in the AEP gating paradigm. Moreover, using a factor analysis, we could show that the parameters obtained from the ASR gating paradigm and from the AEP gating paradigm loaded on different factors. The factorial segregation of the second experiment was not as strong as the first, but that may be due to the smaller number of parameters or the smaller number of animals used in that experiment. Nevertheless, the factor analysis of the second experiment confirmed the conclusion of the first, that there is no relationship between ASR gating and AEP gating. Finally, the dopamine D 2/3 agonist 7-OHDPAT effectively blocked ASR gating but had no effect on AEP gating. These data seem to support the conclusion that ASR gating and AEP gating represent different aspects of information processing and are therefore mediated via different neuronal mechanisms. Before discussing the implications of these findings, however, one should investigate the possible pitfalls in this study. At least two factors may have confounded our conclusion. First, we are dealing with different species. Although there is little debate about the similarity between human and rat ASR gating, there is discussion with respect to AEP gating. colleagues (1982, 1986) have consistently reported a negative wave occurring around 40 to 50 ms after stimulus onset in the rat and have compared this to the human P 50 . The difference in sign (positive in humans and negative in rats) is supposedly due to the fact that in rats the AEP is measured in the cortex and not on the skull surface. Miyazato and colleagues (1996) , however, have suggested that the rat analogue to the human P 50 is a P 13 wave. Their strongest arguments are that (1) the size of the rat brain is much smaller (therefore the AEP should be faster), (2) both the rat P 13 and the human P 50 are sleep dependent, and (3) both the rat P 13 and the human P 50 are blocked by scopolamine. Although these are strong arguments, they do not necessarily pertain to P 13 , since the effects of scopolamine on the N 50 have not yet been studied. Moreover, we have recently found that the rat N 50 is also sleep dependent van Luijtelaar et al. 1998) . More evidence could be obtained from a topographical study comparing the cortical distribution of P 13 and N 50 in rats with the topography of the P 50 wave in humans. In our experiments, using frontoparietal cortical electrodes, the P 13 was only occasionally seen, whereas the N 50 could reliably be observed in all rats. Overall the.data resemble the data obtained by Adler and colleagues (1986) , although these authors found a stronger N 50 gating. It is difficult at this point to identify the possible source of this difference; however, differences in strains of rats used or in electrode position may be a partial explanation. Data from our lab show that recordings from electrodes located on the vertex lead to larger amplitudes and stronger gating (deBruin et al., unpublished data) .
Another difference between humans and rats is how ASR gating is recorded. Whereas in rats the whole body response is measured, in humans the eye blink is typically used to detect the startle response. Although such a difference may influence the outcome of the experiments, it is nevertheless unlikely (Koch and Schnitzler 1997) because the neuronal mechanism for the acoustic startle response is located in the pons and lower brain stem, from which point the entire startle response (starting from the head to the tail) is initiated. The authors also clearly review that the structures involved in PPI are located in higher brain regions and impinge on this basic startle circuitry. Thus it seems unlikely that the method of measurement would determine the degree of PPI. Moreover, our data seem to be supported by human studies (see below).
The second possible confounding factor is differences in parameters. Smith et al. (1994) have argued that gating should be calculated as the difference between the amplitude of wave 1 and wave 2 rather than the ratio between the amplitude of both waves. Along the same lines, one could also argue that PPI is best described as the difference between the condition with prepulse and the condition without it. In this paper we have used the more conventional method of ratios; however, recalculating the correlations using difference scores did not improve the correlations much (data not shown). Likewise, using peak-peak measure of AEP amplitudes (rather than the reported peak-baseline amplitudes) did not significantly affect the correlations between AEP gating and ASR gating. Another methodological difference between the two paradigms is the habituation time. In the AEP gating study the habituation period was 20 minutes, whereas it was only 5 minutes in the ASR gating paradigm. It is unlikely that this difference was responsible for the lack of correlation between the two paradigms. In a separate set of experiments, we studied the influence of habituation time on the ASR gating paradigm and, although we did find some influence of habituation time of overall startle responsiveness, no effect was found on percentage PPI (Ellenbroek, unpublished data) .
The data strongly argue, therefore, against a close relationship between ASR gating and AEP gating, and as such are in agreement with data presented in normal human volunteers (Schwarzkopf et al. 1993 ). An important question to be answered is whether the lack of correlation also holds true for schizophrenia patients. At present, to our knowledge, no studies have been published on this area apart from a preliminary report suggesting a correlation between ASR and AEP gating in a small number of patients (Young et al. 1993) . Substantiation of such an effect could be of great theoretical importance. It would imply that as a result of the disease, normally uncorrelated brain structures are now working in close relationship. This is reminiscent of data recently reported by Bergman et al. (1998) using the methyl(phenyl)tetrahydropyridine (MPTP)-treated monkey as a model of Parkinson's disease. These authors showed that under normal circumstances the firing of cells in the globus pallidus is relatively uncorrelated, but after MPTP treatment these cells fire in a highly correlated fashion.
Close inspection of the results of AEP and ASR gating, however, tend to indicate that the deficits are different. Thus, on the one hand, schizophrenia patients show a deficit in PPI at an interstimulus interval of 100 ms but not 500 ms (Braff et al. 1978) . On the other hand, the deficit in P 50 gating is seen at an interstimulus interval of 500 ms (Adler et al. 1982) but not at 100 ms (Nagamoto et al. 1989) . The preclinical data further support the hypotheses that the deficits may be differently regulated. Thus the amphetamine-induced disruption of AEP gating is blocked by phentolamine (Stevens et al. 1991) , whereas the disruption of ASR gating is not (Ellenbroek, unpublished data) . Moreover, the phencyclidine-induced disruption of AEP gating is reversed by haloperidol (Adler et al. 1986) , whereas the disruption of ASR gating is not Mansbach and Geyer 1989) . Finally, the current data show that 7-OHDPAT can induce a deficit in ASR gating but not in AEP gating.
Together these data suggest that despite superficial similarities between AEP gating and ASR gating there is little evidence to suggest that the two gating paradigms measure similar brain processes. More detailed neurobiological studies will need to be performed to investigate whether there are any similarities in neurobiological substrate. As discussed above, there is evidence that the hippocampal formation may be involved in both AEP gating and ASR gating, but whether this involvement is similar in both paradigms remains to be established.
